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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a data processor which is improved in 
address converting speed. 

SOLUTION: The address translation buffer of this data processor is divided 
into an address translation buffer 4 for data and an address translation 
buffer 3 for instruction so that address translation information for 
instruction can also be stored in the buffer 4 and, when a translation 
error occurs in the buffer 3, new address translation information can be 
fetched from the buffer 4. The address translating speed of the data 
processor can be improved as compared with such a case where the address 
translation information is obtained from an external address translation 
table whenever a translation error occurs. 
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[it*9i) <t>A«asEjtt, 

«ft«*a»6aatt5Ri-5*i<or KwMafc/^77 
fc, 

U, «*7xy*fcBLTttE*^aSII;j*aiA't$ 
fifflT K^KJSr**MI7 K^tr hi* 

l«Mt*2] +*toS^gt, 

craw 5fc*©7 Ku^st»ffi«o-a*tt*ftsn, 

$a©fi©ift£7 KU*fcH+S7 K^EfcflWfctttt 
U ^^7^yf-|clgLTfIiS [ f ] *agga^ttl^-f<5 

ir« a» ajg2©7Fv* ^7t> 

ffiE82©7 K^KaP<y7 7KJ:«^!ttXOfiX 

#*U:J:oT*IE*l©7 K^K^f 7 7 SrifStt 
ro»3BttjSlwJ:oT»*Six*:7KU^SSft 
tttB* 2 ©T K U y 7 7 fc* *. 5 * 7 
7&!l$¥&fc. «r*A/"Cfiltat)OT?*)5wiSr«f«4:i- 

liil*93] ttE*2©7Ki'*Eft/<y77teJ:a 

5 (SS^-i 5***fc £ 5 WSS^l co 7 K * y 7 
7©5t^*©ft*a*tt*S*T*3fc£. OTE*** 

VttttttT KU*«8M*«frl»E*l©7 
^<^7r lc*5i*»Jffli1-5 h <nx-hZ> z k fcWttfc + 

*sris*x>unmmzti, mE*io7Kw^as* 

'<y 7 7 K <t o TW»» i/lfctta^-: 5*#*#«* 



«7Kl'^ICJ:oT«Ue*ft*3r3£Og|«|£vye>y' 
WEB'ftcO®^c07^-fe^*r^ffiLT^E7 :r - 
y* + y 4r9>^AT^-t^ftfpS*5JRi 

wi£#mt+SfS*94E«0r--y-70l:y1r. 
[11*96] «Wk«-s?»*K#«:**TA*©*t 
r^ivm^i^, ttCJR2 07K^Kj^ 

y 7 7 1= j: o -csstitx $ *tfc*a*s- im%m% $ 

ft, rftK#£*ft5*+y>a:n>h y &ig=g^$^ 
5 * + y v- a > * y SrJII-^A/TjsftS t © Tfc 5 r 

lfS*97j ftE^^+yi^^yw-SSttgig 
7 K W * fc J: o T*g£ $ JiaSfjeoHWtfc-* 
ft, lttEj»t«)*«^07^-ir*t*WUTlWB*** 
+ yi'*y*y*5Vy^7y'*:MMfc£*5*2©R 

AM|(*a£MfM*XKft*.Tjft8 *>©-?*>* 1 t 
*ft*i-ta»**6E*©? f -y-7*p-feyl>-. 
I»#*8J ttE»107K^«ift^y7 7lEtttt 
Sii5Eft»*tt'<-i?lEJti-57^1r^fllSr«€-f5 
RBflr*fc*U 28 1 y Mc«*«»«MRO«m»« 
liS-3V^TS«'<-J?lc»+57^*^tt«r*lt1-57 
yi?*f£!i#g:&Xfcffi*-0£<S fcwcfcs; fc SrfcfS 
fc t6»*« 4 E&OT'-y- 7p -fc y 
W*99] ttEWiOTK^Wd^y^rfcAa 
ISttXC i-SSSt y hfcioTffi^SftSWI^- 
•>*S^5r A» U A* Uc^g^- v#^#r-y- 7n 
t y trtgG© I /o us?*y-£WfctI!J STfeiifcttS 

-7*ty'/a^*S ©afflW£tt«5fr«uh+5 fc * 
fc, l/0L-v 5 ^^SrS«7y-fe^$*5^ttl¥g:Sr5 
(Cffi x.Tfi*o ' O o^5: fc £4**fc -f 5!it*9 8 Ett 
©r-^7o-feyf-„ 

[11*910] HtJESr 1 07 KWM£&'<y 7 7K& 
»3ft<5Kft1JHItt, tHW r -y'**s'S'***yteat 
■J-$#&*»MP»afc LtyV h^/W-Xf±7^ h^y 

h^e- K*6«f««r*L, Mm y hfcff 
^*ix5WE^ J ryv'i7'i' h*-WIHIK«-5v^Ta 
^-i/'l^-fS^+y^^-f K0»tt*M»i-5* 
+ y»> i 7'f HBiP*»ftXK:||itTJ*5t»OT*5; 
fc ftW»t+ 511 *94 Efe©x-y7nir y^ 0 
[11*9 1 1 1 SiO'T yf y y KJISEIfS* 
JElwt*, WE^lW-l'Vryy^^-K^lHJKB, 
HE(Ea7 KU^O^Clfy hfc> aK»*^y h AfJ 
h ±tt© tr y h t 9 ft A TiftEr- ^ * -r y •> a y 
* J) fc©TS>5 3 fc *#»fc -T S!S*94X 

«5E«£©r-^7n-feyt 0 
[IS*9l2] %2 0^>fy^^-Yti 1 &mn^ 
Hl=«*. WE*2©^>7*y^^*-K»*SKtt. 

WEffi.i?.7 yi/^©»*try h fc, > h i « 



t> Bin tf 3/ h i SHsU 0 ft *. -COTE** * * f •> a * * 
y 5 to-? *6 C fc &#® 1 1-5§S*«6 XII 

[I8*iI13] fAfttiBSftj:. 

fc. aa*JEb'yhJ:9t±ttOK , s'ht*«19lftit. 
KI 12 * t y v a y * y I c*J f * 5 HHMfe© * + s> > a * > 

fc*r#8tfc-f-55 f -*7*nlrylr, 
[»*« 1 4 ] flUE*+ s> >a * * y 11, fta^i-i? 

ft, TKW 5/ 7 7 fc «t o TSStt* $ ftfc$>a 

* - : $ ft, - ft fc# £ £ ft 5 * t V > a 1 

> h y SritattJB-f 5t-?*+ r/a^t!) TfcSr 

[If #11 1 5 ] WE*+ y 11, ? 

#*§-fc#l5$*-Ctfr£©*+ r>jsv h 
ft, 7 KW*£&'<y77fcJ:oTa;g&££ftfc&a 
*#f#W&3ft, :iii:^Sn5*ty^ = 

[1***16] W&1&W7h'UX&t&Xy7 7t>8 
Sill* 2 7 K U * SCft/< y 7 7 0** i 13 * t lr> fc © T- 
*S-i**«fcr$l***l7iSl 2 0ffifta>l«E 

tytfc«££ftfc#*B>*y btttW-flBmi'X 
f Atfc-st, SflfET-^rniryy-ll, 

*fcS»w-3*:»©T k^s***©-*^***** 

ft, tj^ajaWttAra^^-^^iyfrFS* 

(OTK V^2SSi^S/77t, 

bUESS 1 © T K U X £W< y 7 7 TK^f 
ftffif«ort©**r Ku*fcH1- 57 Kf**iMM* 

* 3 £ * , S tttt * 5 * fci* 5 «*<-5***fi: iot 
WEftlOTKU^a^y^rSraiW****. w© 

5l207K^IS^y77i, ££A/?fiE3 fc©T* 

fear £ **«fc+s?'-*«ii'*?A. 
mm 1 8 j sftia^f-gB * * y mamr 

r AOWWJC i «j , WEftS* * y 1 XliU 



2 ©7 KV'^S^y77l-fif^^ft-5t(0-r'*>-5wt 
lt*#*19] ttEf-^*+y^ay 

?->a7^ ^#©ft s^ea-sis * y tig^m $ ft 
Tttiww** f *y iwfeiW^n^ borbz 
ztzmk+zmm mm?— 

A. 

[i*#*2 0] IWEA^^+fi'a^ 

v»o*«a«t9E^«^ *y 4»fe«E*ais*t-cafr 

fc»£-f5i**«l 7Eft©7 f -**aa*>.*TA c 

[0001] 

[m<o*»+zmw\ *sswi4. 7Kw^ y 

77Srffix.fc7 r -?7 , oir:xt, Itttt©4:54f f - 
[0 00 2] 

tt, OS (Operating System : d"«<U'— f-( >^ • 
7^) ©fST'C3ltT t P©7 , n ^7 r© 
7*a-fe^(l, <S«^*y±-C©ft^»tS:%ffi1- 

^(Cll, MMU (MemoiTManageinent Unit) tfR^bil 
5. MMUtts iiSOS (Operating System) i5fgL 

T*jy, rn-t^i^gti-sffi^^ysrfeg^^y 

5. ^a>*y©X»x.tt2!jcE18'tCiffc©lfflrfTfcix 
5. *fc, fe57*alr^a5Sij(07 , Dir^©%ia^ ; E'y^ 
|RoTr^-fe^Lfct> Lft^ipfc, MMUttii*E« 

[0 0 0 3] HtEMMU?rfflV^T{S?®^*y©r 

«g&7Kv*) Hfti^*y©7K^ (tearK 
v^) ^rK^**trff5fc*. tarKw**** 

ir^©iSS^*y^-5fr^-fe^-f5wt^fc2, s r 

©t^, mmuji, wsr****. %a>*y.©^i' 

[0 0 0 4] JtEMMU©«Etty7h»*7fc*»fCt 

<45. ^©fcfe, /n-K!73:7±I^7 KWt£&©& 
«>©r K^^ift-'<y7 7^fflgU «SI-Kffl$ft5 
7 Ki/^tmfl?l8*r ; E:©7 YVXWfa<y77\zW.< I 
5lwt5= *©7KW»<y77li, 7 



»«w*»Lfci#. 7KU*S»««©Aft;tfc*6:> 
[0 0 0 5] fW-*rfM*7*-fc*t:»*+5fc 
[0 0 0 6] 

xli, PowerPC 603 RISC Microprocessor User' sHanual 
(MOTOROLA, 1994)lcE*s<Ot<0* 5 *>5,, ^ntyt 

*SJ*lwttiT^5. *XK<D^—^7 - 1 5 t*JV>T 
PowerPC"? liife £TLB $ £r - * TLB $ * i S'J (C® o T 

> * 5 7** *©»aMfcfcttRff©*>5 r fc # 

[0 0 0 7] a S 

W£**S>'>*.*>b])&mtftl\t> LRU (Least Re 
cently Used) *©ttaiwfl§->-C#8lfc*+ f S'a.xv 

wOi^i-t-ciiv^ttssnfc^^i'^aiv h yew- 

y tr^v^A • 7?ir;* • p< *y i LXmM^m^i- 3 

[0008] **woafl?»t4, t^vrt-txtmrnit 

5, *L<ii. 7KU*£»0ttJKJ:!M i &!J7*-fe* 

[0 0 0 9] *«W©|(IE3tWfctOttOBttt«ja4 
[0 0 10] 



[ooii] **w©ni©a^tt. 7ku 

*£&'<*7 7&7 f --*/li:ife£/8i;:#»7. rr*Ro 
ttlftS*. A*JB07Ki'*S*'<j'77'CgJJU*«r 
K i^ttft/* v 7 r A» P>6 5 iitf i 5 i--f5 1 © T*> 

[00 12] WL<lt, r-?7o-fej/ir (l) ft, «f 
ft«b9£II (2) i, m&*Att8&C#ttft9fi&7 

Ki/**|W7 Ku^l^^t5fcJ6©7 KP*«|fc* 
*0-ai«****i«fjlltft3Slit#ia*i-5C»7 
*lc£r" 5*87 KW*&7 KV^«ft*«a»bjgffltt 
ft3Sl©7K^»^77 (4) I1C7K 
l'^IE*Ky7 7#flHrt-*7 Ku*fciMM0rt©tfi 
^7KW^»::fi81-47KU^!e*tt««r»«Ls ift<fr7 

M^-f^mmr Ki"**7 Y^xgmm^mm. 

5 JMc«3fiJB7 Y^x\zX^Xltii&%W7 KW*8E 
77 r©5iJBtt»=J:oT«JR 
$ftfc7 KU^«»flMBfira#t6«207 Kl^Ki* 
/<j/77 (3) i«r£X/rrit$. 
[0013] ^Oi 5meXj7.0&J©7 ? ~*7n-fe y 

tit, ***Hi8ti. m.^mmm&mLim. 
r Yv^zmmr K^^icjt»i-5*:fto7 ku*s£jft 

5?#*«cJ5i" 3 *a"«-s*##t:7 K 
aJ8«S+5*l©7K^K*'<s'77 4:, %\<D7 Y 
f*£fc/<:f 77 #fiMPf 57 Kf*£&tff$©l*J©ift 
*7KU^<rB81"57KV'^«ft«««:*ttL, 

s^-icjs-f swa^— i?#^&7 Ki^jeftfaaa'&ii 

J»tt*-r5*2<D7Kl'*iS*/<S'77i:, 8tFESg2© 
7 K U <y 7 7 lc J: 5£flft*0& JM*ft $ 5 * 

XJWEJISi07Ki'^«^y77Sra[«ttSISS*, C 

®2©7 KU^JCft^f 77fc**.S'<y77»J»^a 

(3 2 0) iSr^tf. 

[0 0 14] ±E#Sl-«J:ntf, A^ffl©7 KV^K* 
✓<y77T«JM*«:£i;fcifclk «f*:47 
^fS5rr-^ffl©7 K^$*^$'774»6»9 iitr 
©T% ^5^©Wlcg[5]^B©7 
A»fe7Ki/^«lftflfaSr»»f5tl^«=tt:'<T, 7KU 
^WWWPo*afttr*?ltt*S. wftfc.fco-0<*y 

7^-t^©asafl;*afiK , f5. **7kw©« 

KiS*lw{$oT^7VK7x}'f i * s ^il5^PjT-fe 
5 S SVMJ. ^*ffl7KM»'J'77!r7-^7 



K y 7 7 l-Jt-<T'J>Sfi (^> h DP'M 
[0 0 15] m.%KT>T h'UX£&'<v77\Z£m 

<g^-^#f-lwJ;5Btll2Sior Ku*£&Ay77 
©ig$8£©££;a5&S$U*?&Sit, IftI5*&*>yS 
3£E liflW&SK X o TBdfSm^ 5 * left 5 v 
#-!§-££fr7 K^^^Srr-^T'n-feyt©^ 
K&tt feftfcfl-SM * y A»fcgE*ffi LTtfrIS$fn©7 K 
i- 7 7\c£&%.M®t 2> r fctft*, r©$| 

tt&ga^TSftafc, tisfsnrv^r Ki'^^msh 

ft#iffii£;*ft$;fcU:fc$ 0 

(00161 *£^©fl&©M&l2, Hr>a«!)o 

-ai(op«cfc'ft§ri^i-7>^A • r^*^. • **y 
it-n^tf* *>©•?&*. m^-rftu. S&-g|!© 

^IC^L-Cfc'lt^t y v^lStg^Plh-f 5. 
100 1 7] i*L<tt. tttf-fT-a* yttt, tlJl 
^-^#^U:tt££tfTT-*©*+y v^aivh y# 
telftSft. S5l2^1WTKW^^<?'77i-ioTi$ 
$ ftfcftig^- 3 ft. rftK*t££ 

ft5*+y>iX>'hySr«S^-t-57 f -^*+s"> 
*>*y (6) SrHtatr. ^©fc£, IWEt-*** 
y^a^*!l©-SBli<£J8r Kv^l-J:-pT«!£Sft5 
9fj£0«« (ED KTyt^fSft, mwf-fw 
-fcylHi, !WE3r3to«*^OT^-t^t:ttttJL-CttE 
r - * * t y v a> * y £ 7 v y ^ 7 * -fe * ft f£ $ * 5 
JRiORAMMttMCMIM (6 0 5) 

[0 0 18] Sfc, ±l2T-^7'D-feyttt > ^g^- 
$?#tfcttJ&£tfTff!»£©** yv'asv h 
ft. MEII(2©7Kl'*K^<y77l=J:oT*Btt* 

Sftfctta^—^tt^flW&Sft. rfti-ttfssfts* 

(5) d©fc£. »^tr>a>* 

y ©-Sl5li{?i®7 K^c±oT*£Sft5Br£0«* 
(El) fC-ryfcWSft. ttE7*-*7*n-tyf-ttif 

a * * y £ 5 >^ A7 * ir *ftft %2<T) R AMI 
tt*£Mil¥ft (5 0 5) «Efc«*.5. 
[0 0 19] ±8MM8fcJ:fttf, f-^+yv'^* 

^7^t^$n, jo*©** y 9 ©atioa 
* + y ■> » * * y fc LTftft 

5ft5A»fo. #K77ir*©i«5&{fc&&gfc1-S3fg© 
trtt*?-9 fctfc* * y ->a > * y te@* fe-fr 3 - fc 

[0 0 2 0] *$8SB©J5{£<i©*jS&H:, ^ty>^^ 
y ©*-r y ->a ?-f V*rji$«-$fc«>©-f >x y y *7 



Kl^fcL-C, (5!S7 KW^©fy H£g&. 'ii£©ft 
1WJ:«Hk «fct>±&©try HSfltfcSJOtt*.*. rft 
lc± D, * * y y £*#<t7 Ki^SSMftfca 

[002 1] PU<tt, f-^^y/amiOJft 
r^7-( ^©aKRHRBT K v a © £ 9 ±ffi«3© bf y 

(6 3 0) 

[0 0 2 2] tit, &$*c->eyi/3.**})<D* 

IWKAV««fcfte<ry9'y*x*-KJB&^ (5 3 
0) «rJEfc«*.5. 

[002 3] ±E#ft"K ifttf, R87 KU^©J; 5 ± 
fitfflSOtr y h^r= 3 r+yv'3.^ ; ey©^ >7 y 9 Mzfli^ 

*a«ft wmw L-cffis* * y smicsi 5 a-cs r t a* 
•e*s. rftic^y. Battier h?y7Wt 

y -> a * * y y h 7 V y7f 7© * * y J- * 

[0 0 2 4] #JSW0W=te©«jiStt, f-^7"Dty 

[0 0 2 5] Hue, (tt«y*p± 
©7KU^2M) i-<sS7Ki^^sra (SS^yi© 

7KV'X2gB8) Kl/O^^g® (I/OVv 5 ^ 
^SW) Sr^yKV^-fS. «HE»107K 
v^SEm^'y 77teA*iKB«*fcJ:Saat y He A 

x—^St^r-^^D-fe y-y-rtgu© i /o w v=^^S 

± o -cauiax-* * y y * * y oansttStt 

f^«r»ib+5ifctte, i/o t^** &i£&77-tr* 
$^5^tli#®) (6 0 6) «r35K«*.5. iOirt. 
MESS 1 ©7 K V'^ejft^ y 7 7 KftM$ft«K&{ftft 
Sl'«-i?l=St+57^t^«|«r«er5fiWflr«S:# 

K^-5?|i»-f 5 7 ^ -fe^«lSrfiJ^1-5 7 ^ -fer 

ft (4 0 5) *r#"T5. rfttrit). I/OU^^S? 

[0 0 2 6] |?2{c. MCH l ©7 KV^SS^y 7 7 
K»JASft5*i«S«tt. WISx-^^A-y^a^^y 
lcJti-5*ii*SiJWII8fc LT7-Y h^^-Xli7-f h 
/< y ^ ©{5Jft£SU8-f3 *»SrSJBtS fcfe©^r + y >=■ 
9^ b*-K«U6flM8 (WT) S:*L. ffltyH:ff 
5^^(^ft5WI2^ J r*'->^7'r h*-Kffi« 

(^-j^ra^-v'iw^-fa^+y^a^'C h©^© 

Sr«W+5*+y*>a9-f hfflW^® (6 14) Sr(St 
5o 7W h^/u— *- K*Ctt, Hr>ak y h©S^ 
ictt^r^- y ->a ^ * y fc fl-SM * y ©5(*lcW LTSii 



oa^n^s* * y 4^-oo*t v a* 

U S *x5 * * v 7 -< y# ^-r — Cfc 5 1 £ li> 
t <z>* * s> 7>< >ttfl.«M * V lc»#R£ix5 r fc 
\z%Zo I0*5fc* 7^ h^-*-KO»*Ktt % 

Kfciav^CttftS* * y 7 * * * tt'>4 < 4 5 * * 

fts^icii^t y •> » * * y t * y t o-k 

7-T MyP-^-Kfc?* My^-KMHRWC 

£ cxMHb-r 5 1 1 a^ietft 5c 

[0 0 2 7] iE^-^^o-feytSrafflLfc^-^te 
Sgfifl, T-^7'ni?j/f-{^ia$nfc^SM^y 
■fc. *0 2 REWfc 

[0 0 2 8] 

lanojttwva] 

SltS^-^yn-feyiMtt, tffcfMKSixfci^ 3 
2 tf y hO^^y?^ yRISC (Reduced Instruction 

Set Computer) 7-*t^-y£#U x-^7*Pir^ 
IhErtMHry Mil 6 tf? h@£fifc£tx5o 

[0 0 2 9] ror-^n-fes/tlli, **fiaKB 
' (CPU) 2\Zj:Zfii$T9tXbT'-979±A%& 

^»<S/77) 3, 4 

[0 0 30] r-^oi^iUtt, fclcfflRSftfcv^ 
AS, 3 2trs/hO<E$7 K^*T&££ix$f£*87 

*2Wt 2 9 trs/ y<d®w K^^-cft^ s*ts«ar 

+Z>tcto<DT Ki^^KKWMIttfia^-^** ironic 

o = T KV^S^T'-7 r /vor K^8C8H*«<0 5%, 
ftiWIffl ^tifc-SBO t) O^lftET K u * ffift/< 3/ 7 7 
3. 4!CttWS*i5wtlC345 s *©#J®tt, ^Jxli'r 



[0 0 3 1] flEr-^fflCOTLB (*fflTLBttE 
t) 4 «f-?5M^(D7 K^^ 6 4 

f-ofc»iccpuias«*»i i ifcttWr*-a<ES7 K 

^«»*«a»ba«tt3RLT % t©««TKu^ft»a 
rKi'^icKft-fSo <K»7Ku*a£Htt % x 

[0 0 3 2] #jEift£ffiOTLB (^^TLB>t)E 

fflTLB4#»<rl-5A«7K^Ott8MS«0-at 
$n5o *^TLB4^?>^TLB3^0^>hyo 
KKBttMl 1 6«r^LTtfbft5. I^TLB 
311, A^7iyf-©fc»lCCPUias«*»l 1 OIC 

aj*+a<s«7 K^^oisa^—^s^KCTatta^ 

-^#*«:7KU^S**«^6>JI»tt*LT, *<D«R 
iB7 Kl^£$S7 Vl>X\zg&i-Z Q ttSR5*<0»£ 
ICS, jHrE*fflTLB4^&ittfc1-57KUxaEtt«f 

[0 0 3 3] *lttW-**+5'$'***y 6tt N t 9 
7x^«Lt*fflTL B 4 T'£&£*Xfcft37 

(0«ll7 K l/^ C)Sf ^7 - ^ ^ C P U/n^ 1 1 7{Cttl 
T — 9 2fl3 tf 1 y i/*74>#<DT—9&'*X=i> 

[0 0 3 4] ttE***+y*>a^*y 511, #<^7^ 
y f-^B L T A * T L B 3 -CS» $ ^fc ®S7 K ^ «: 

h-efcfttt\ ts/H:i5*ty^7Y^W 

gr Ku^(cc-f5A^a«flr*Mii 1 4icffi^$n5o 

1 *+ r >a?/f >#<nT-9&'<X*y h D-7 7 & 

asff-f-^l 1 4«r^LTCPU2*c*x.feitS. 

[oo3 5] w»^o^-ctt«JM-aa J , we^^^-v 



[0 0 3 6] IfiR.CPV'tXl 1 7lCliW12£fflTLB 

[0 0 3 7] fitlE-feyU7T7.Msl^9li % CPU2*»b 
t, &<$TLB3, #fflTLB4, 

t-9<D74 h&tfy-K£ffv\ h^TSrfS^-l* 

1 1 3lr^LTCPU2lci§i- 0 hfSgttC PU/< 
*1 1 7Sr^LTCPU2#gE^ii^Bjig|c$ix5 0 ± 
>\<7t* MHK9l±r^ h<Dtc)?><D7?-tXT KW*f§ 
^>#ii*T-*&fi^illl 1 9Sr^LT^^TLB3 
^!-4x.5o ^TLB3, *fflTLB4« ffc^-Vy 

8, 1 2 5, 1 2 6SI>'1 2 7 %ftLX±*7TA h® 

[0 0 3 8] fJl2^^^r J rs'-> 3 .^*y 5, 
y !) 6 StFW^'? a > h d -7 7 ©tfefStt* 

tr/aTKl/V^l 2 1, *\y*/o.T-9'<*\ 

2 2SOfgl.^§r^fl&1"5=i^hn-yW<^lc < J;oTifiP 

'w;c£<S'iy-^ fcfl-SM * y ^f>® ^^ttx 

— j/v/a^D 6 + yi'a^'f^iOf- ^£ 

ilfl-«E7 Kl^^/<^ 12 3, fl-g&T-^'.a.RtfEI^Sr 

JSti^^^-y ft^SBT 1 2 3&UWSBT 

-^^l 2 4^(C^$tt5rtlC^5,, 011^5 

[0 0 3 9] [MTLB] !3 2KlilitffS&ffiTLB4 

6 4 li <r> t l b x > h y ^ftjjft-r 5 fcfe© > * y -feA-7 

u-f'Sr^fU :W ; ePWWIJ7KWW4 
0 O if-^7K4 0 l^b#ffig$it2)o — 

PN\ ^tfj/fV, iM'Xtf;/ f-SZ, ^m-i-i^g 
^PPN, 77^FLAG, W^yy'i^ h*- 
Kt^hWT£#1-*. MBiSS^-i^VPN, t 
m y h VSl^t-T Xf i/ h S Z Srtt«W5fl«ttr K 
^7W4 0 0|;M$ti, '^S^-^S^PPN, 
77?'FLAGm j ryv'a7-{ h^E— Ktfj/ MVT 
rl§^-f5^lir-^TW 4 0 lKftfiJoSft-S, 

[0040] ^icsdPfiSftfcv^s, EarKu^u, m 



3K^$;h.5.£oK^©'<-i J iM'Xj>5 < lk/W K 
4K/W K 6 4K/W hStfUW hOt*»5>a^ 

X kf s> h S Z i o TfgJe $ 
[004 1] #3atTy hVli^HSr^tfTLB^y hy 
©#*tt«r*U ttStt "l" o*-9T*S**:S«i- 
5. 79^FLAGI4, &tir-* 

T-PX-lhi. Wttf, "0 0" (ft* *t*- K"Ctt*tti 

l<d**ts6> "or ttm*- K-css^m LRr>'#t 

"10" KJW»— if *- KTK 
#ffiL©#«He. " 1 1 " tt#M*- Kftt**-" f *- 

^y 6§r7-f h*;w~ *— KXtt5-f My***- K 

[0 04 2]«E7K^7W4 0 0I1 1 »liSij|fi$ 
Jl'iV^CAM (Content Addressable Memor)-) (Cj:o 

ffiSrWLTV^S. S»I3 , T7KWV^4 0 

o © > * y -fe/Ki^iJWJcsjR $ jixtfctSBfP&ff ? o 

4 0 2 A~4 0 2Dti-O<0TLB^Vh y<D{S*g^- 

%%iHti>OX> 4 0 2 AI4(g$7 K^Cf j/ M 0 
■v^Hl, 4 0 2 BfHSiST Y\s*<DVy H 2~ 
tyH 5, 4 0 2CttfiSrK^<Otfj/H6~K' 
j/M 9. 4 0 2DliffiiSrK^^<0fy h2 0~ty 
b3 l©ltt!{llfi#$rfT5S3!l<Sr2®SLTV>5„ 
JfclSSlHl^4 0 2 A~4 0 2 DIC*3tt5Jtft^*#^tfy 
h-ftott, Jfctt»*«*tt»9« "l" 
[0 0 4 3] Wf2tt«![Sl4 0 2A~4 0 2DlC < J:5tb6{ 
MJfett, 1 1 tr^tT<W&S*l5C»'<-^» 

f-O^lfy YbZhZo 4 0 3T'^$n5't)©tt^^ 
^SKT&U, f-'fXfs' h S 2 CTTittilHlK 4 0 

2 a~4 o 2 cKAajttfce**-***-*-*. EP%« * 

^XfyhSZ^iKA^ ]s^-s?S:JSS%-#-at*ttB: 
6t!2]K4 0 2 A~4 0 2 COtfctS^*$r-«"7^ 
•f. t'fXtry hSZi54K^-f h^-v'SrJi^-f 6 k 
tttJt«SB4 0 2AOtt«»jRSr» > ^^U t>rx^ 
y hSZ*5 6 4K^ h*-i?fc«5W-$i:*ttJfcRB 
K4 0 2A, 4 0 2BO*««[*Sr^^U t^Xf 
^ h S Z *s i fc # ttifcttHB 

4 0 2A~4 0 2C©it6fi^m?r^^^1"'5 = -<O0)J|C 

$n-c-7^^BiS4 o 3*>e»m^sn5, 

0 3(DtiJ73SO«^£t;^n5TLBx>h y©*J5!lf a h 



vttifesssK 404 \zmz*ti, busshsib 4040 

ffiMStS&TLB^Vhyoty h/S*{f#4 2 0 b 

sns, xRica. auaifct&!iH]84 0 2A~4 0 2D, 

0 3&U<ttS1HI§l84 0 4liTLBxV h 
y <D 6 4 (Eco^^i®^©** IcftLTKtt &ft,TV>3„ 

fc£trTLBx>M>as#fc1-3»£|ctt, ^ TLB 
iy h y JC*ffS:$il5SSSS[HlK4 0 4 (Dffi^iJfgSIt 

"1" 

[0 0 4 4] %*<Dtiltiltim%m4 0 4 (D&mT- 

LBiVHl7^ XOtom*—. ^#^P PNiMS^ 1 
2 OK, 77^FLAG;JST**JMi«£[2i!&4 0 5 
|C, ^y>a5^ h*- KITS' FWT^-if^fy 

[004 51 fit** 1 2 0 feUtWEttS^— ^ 
§^-PPNI4, f§€#l l ilc**.6>ixfc<EJBTKi'* 
(0t7tyh (feS7K>*©*7-fe:yhi:3ftS) 3? 

[0 0 4 6] «Er^*^**ll*0a4OSIl, T-9 
7'nir j/ If 1 asmfcx— f *- KXfiMS**- KOfflft 
-e&5*», CPU2lCj;57^-fe^^il^©m^ 

4 0 8#CPU2i::4x.Wl$. 
[0 0 4 7] *fc, ^Ottiett9aBB4 0 4OttiA 
ttTLBS^«JESB4 0 6l=«»$il5. wOT L B 
S *fl&BB4 0 6 12, SHIE±T<0SfegS!l]S4 04© 
UAtfltatf "0" -Cfo5wt¥ijrf3fc. TLB 5^ 
0|fl.fg4§-4O 7SrCPU2li4x5o CPU2flfOT 
LBS*flM-*Stttftt5fc, o SIC J; (3, wttf. a 
j£TLB$;M'w&3TLBxy H &ft*S>*y<07 K 
U*2E&T-7>/4>ib*/8TL B 4 ICilAD-f 3fc*ro0iJ 
fl-&g£fr5. TLBxvMJrojiiD-Ctt, iIfiO-f-<# 
TLBiyhDllCPU/W 1 1 7^?3-fe^^^ 4 0 9 
£frLT7 K^«4 OOXOfT-^S84 0 llCfttJJi 
^^3. l©NfOTLBxVh!)7W'yc0iMWtt, CP 

^ar-fev^^4 l ot$yii*, :M-f>fy^^f 
1 lT^a-KLT. fffcfc>tl*o i?V**4 
0 9,4 1 0te*H-5MTC»R*WttWcWR4ii&^ 
TLB5**!lJ£!a!iS4 0 6#ff 5. 

[0 0 4 8] ft, BMww^rtt«rttW-r*#. ft£ 

TLB3H#lTLB4i;«f!)- KSSg©*B*M 5 fc 

feOfgig-^— i?#-§-f±(t-§T^ 1 1 5A^-irU'^^ , 4 1 2 
*r^LT4x.P>n3 s l©ftR'J-Kft31l=*J«tSTL 



■OfyfXT KU^IHI^I 1 9a»e>-feU**4 1 

-^lift^l 1 9 1^*4 0 9Sr7>tT4tfe 
ft*. 

[004 9] CA£TLB) 04fcttflHEA£TLB3 
4®tf>TLBxVhy^ft^-f3fcftOp'*yt;i'7U' 
0irT-*7W3 0 ia>fe*J*S*l5. -oeOTLB 

PPNStf77^FLAG«r*i-5. U9ffijSiB-<-v 5 § 

5^«7Kl'^7W3 00lC*|^$*V, Wl^-S* 
#*P PR&T>'7 7*'F L AG&teffi1-3®*£ttT-* 
7W30 liCfl?fi£$^3 0 fittTKU^O^-^t'f' 
X. #SftJfyhV, 2fctf7?^FLAG©rtg|J±Ei 

[0 0 5 0] ffj!27 KW*7W 3 0 0I2. #lcfflpg$ 
^WSCAMKioTflfjjKSft, 4^flO*0<, **y 

T7 kv^tw 3 o o<o/*v±Mtikn&)iz.m$i2 

^^nt4(i<01te!S3 0 2 A~3 0 2 DI3-OCDT L 
b at > h y <0<SS^~ S?»*aitttt S iXT V >3 WK 
J5Six3Jt«SKOS*«:'S+ , t)©"C, 3 0 2AIJE§ 
7KV^OlfyH0-tfyHl, 30 2 BI3(g*S7 
KW^WK'S' H 2~tTy M 5, 3 0 2Ctt(gS7K 
U^OtyH6~ty> 19, 3 0 2Dtt{SS7KV 
X<D\!y h 2 0~tfy h 3 1 OJt««»fPSrff9K*€r 
S1CUTV3. ^*<Dttt5lIsl83 0 2A~3 0 2DlC}= 

SK "1" KSii*. 
[00 5 1] WEJt^l§3 0 2A~3 0 2D(Ci3ite 

tyDWSVy hieFH$. 3 o S-C^^^twtt" 7 ^ 
^UligTfcf), t^Xtfy hSZlcJfcC-CJfc«Ia}8 3 0 

^Xf j/hSZ^lK^-Y h^-i?SrJI*t5t#«tt; 
$S5H3?S3 0 2 A~3 0 2 COJtl88**-9I^'^^* 

JS3 0 2 A, 3 0 2 BOifci8!e#*^^U t-Y^f 
y h S Z# 1 M/<-f h^-^SrJS^i-S t tttttttBB 
3 0 2A-3 0 2 COttt4^1Sr^^^1"3c r©WE 



0 aroB^X^JSSftSTLBatvh^OWaitry h 
Vtt««aig83 0 4tflW&Sil, tta8H3R3O40 
tB^^SKTLBxvh yot y h/S *ff<§-3 2 0 i 
SIfiglCIJ, l»IBit&[5]B3 0 2A~3 0 2D, 
■^^^HB3 0 3aiH6a«l3B8 0 4ttTLB3:Vh 

^trTLB3c>hJJ#acft+S»frtett % i&TLBx 

> h y K»iss*i5iiaa0»3 o 4©iHA*iaatt 

[0 0 5 2]** OWi2!ISS0SS 304 ©iii^liT- 
^SS3 0 lK:fcm5ftJ&-f5TLBxy ^^©iS 

LBxy h y 7^ x>mm<<-&t*p pn*«*» i 

2 SIC, 77/FLAG*flte7**xWNftBIK4 0 
5lcttS*$lX<5. 

10 0 5 3] WHK l 2 5 \z4k 
§^-p p Ntt, «** 1 1 o te^tfeftfcfiflr kv* 

[0 0 5 4] $*0ffiEttaffl§lB3O4®titiJ 
tt. HE*«TLB4K»LT«*P-K*Mtt»#+ 

&S$? y - K«"J»@K 3 2 0 12, tWE£T0»affll3K 3 
0 4 0ttJ^#t&affi "0" -Cfc^rt (ift^TLBS 
*) *«e-f5t. *fflTLB4*»e>i!«4A*TLB 

sv h y ftK*&£rfc»©£tf»ftl»te-f5. "t-ftbfe, 
A^t l b s ;Mc«s«S^-s^*il«fcMfWt# 
ft»*»l 1 5|r^LT*fflTLB4fc4t5. Cftfc 

iot*JITLB4H! 1 7Kl"*»4 0 0fcffiW7*"fe 

LT, IHHRi i54»6**.6ft*«GB'<-i 
-Srf5TLBxyh3Sr«jrf«. ZO»*#tyh 
■Cfc5*H»£tt, tyhCMTLBayhS (VP 
N, V, SZ, PPN, FLAG) Oit#(lfSU 
6ft#LTA*TLB3fc3£?S8)fc4x.&iX<5 (Z<0& 
9id, **TLB34»6tt*9-K«Hl*JB«*ilfc» 
£fc#/8T L B 4 a»fe*«U:tii# S *l3tf*tt7 KV* 
rW4 00Ort«fc^Tl85, *fflTLB4te*rj' 

B 3 tt*ffl T L B 4 ft»bfltfeStt« T L BsV h 5 ft* 

u^^30 9j&»f>®!3i&tfo roit <n<{>f y^^r 

KWtt, **y-KM!PEW3 2 0i»fe1rl/**3l 

icTLBiy hyoiiAflicessLT, ^»m$n^ 

i\ tt*y-K«WEIK3 2 0ttLRUOttaiiJ:oT 

tlbsv hy©y7V-*ft?r5::i:j& J T£<5. 

[0 0 5 5] *<&TLB3i»&*fflTLB4^©tt*y 
- KJaawJI^Ic 5 
14, WIST LB S^J^S«S4 0 6IC±oTTLB 5* 



c p u 2 iciifej s its . <fc o t c p u 2 tt 
S!li£©il!?, *©TLBS*0J#U:&5xv HJftll* 

TLB4lCj|*D-f5 a £©WM8a©*T*» t P»f*tl 

4T?**fcyf)W*€>il51S*, **TLBSfcfcoT 
j&SI&TLBxy h y «s, $&©£ 5 fctt** 116ft 
#LT1&£T L B 3 - fc 

[0 0 5 6] ^TLB3lrTLBx^M)iSj|jD$tL 
fcit, iWlt^TLBxvhyitfiJMfcl 164»fe 
•feV**3 0 9 TTK^SB 3 0 0&0t^-^fffi3 0 1 
e»0&S*l«. :«^OTLBiyh!l 7^>©S^ 

**7 KVAfc-trW^S 1 0T»!Jai*, rftft-fv 
Tvt^TX-fZ 1 1 t*f3- KL-T, frfcfcftS. 
t^?309, 310 lCSH-5StnBa^Wtt#IC»J 
R3Jt4v\J*, **y-KMPia»8 2 0«T5. 
[0 0 5 7] /Si, Wttfco^-CttflTttW+a*, 
77** K ICJ3#5 T L B xy h y S^Ofcfe©^ Vfy 
97*7 KW^ttflr*»l 1 9A»P)-feU^^3 1 OftrfrL 

*»1 1 94»&*V-^^3 0 9ft^LT^xe>tl2„ * 
/W7r* Hcj3ft5K*tt UMFHrf Vt* j/ * * 
— oOTLBxy hy£f££$ix, -Tvrs'^^Stifc 
TLBxv \ yi4-?-©£T#(§-§T»l 1 8IC{fe&$*t 

[005 8] (ift^T^-lr^K&ftar KU^SEIft) w 

EB52WSB6«r#IlL4*fclftWi"5. CPU2fci3 
**7*-fe*#fi»$ft6'fc <CPU2tei5A*7* 
yl-omb) x ^TLB3tt-t©^7KU^t^T 
5TLBxy hy©*«lftft5RU ? ha»S*3i» 

©fij^fttT^ (si) , ttsgty h-cfcntf, zaiBM 
7K^iy5f**a7K^«rfa*i-5 (S2)„ 7. 

$|J«1®B3 2 0*»b©H^^oT, ^«tt, ^fflTL 
B 4 ^{-©^^7 K^WSi 1 <5 T L Bxy b y ©t«S 
«**L (S3) , ttSBtyh«»5^a»©«fiS:ff5 
(S4) , ^ItyKfcM, tO**TKW«fi 
$|X-i?#^-tC)S:-f5 TLBiVl> y ft&"£TLB 3 l£ 

!£0B4O6|c:J:oTTLBS^Wi5^$ix5. T 
LB$*0W-#3g£$ft5i, CPU2ttSS©*aaft 
tp^fLTiiSMaftffV^ (S 10) , OI^T-, WIE5^ 
{w^SfiJB^-^Sf-OT L Bxy h y ^fflTL B 4 
KS&L (S 1 1) , *ft|c*»»aSrff 5 (S 1 
2) „ SWtt. M5<OX?y7'Sl<Dil! ! m\zm2tlZ. 
-Oiplc, ^TLB3 0tt*S^CJt1-5«ias 
3, S4. S5I4, TLB5^l^t5^-K7xT • 



[0059] (f-?*tr/a^!l) Emcfir- 
va**y elites 1 2Bo^y^a?-f>«:f« 

W 147 YV7*7\s4 6 0 0 fcr— *7W 6 0 1H 

ctag, #»tr-/Fv % ^-r^-try hu&iHrft 

fcl*(5Sil5 3 2/<>< hOx--*DATA££tf s 
hUIJ7KU^7W6 0 0ls 7-^DATAIir w 

■i" -c*», "<>• y-f^-tr 
y mji47<y h/^n-Ktf^^s'Vi^y 

-9 t^ss * * y tof-? t o^-ifcSr^a 1 1 # 
[0060] lof-^^t^v/a^^yeu, #ic$<j 

>*fy9*7 K^tt»]JWISl!S6 0 3^bir V9 * 6 0 
4fc#LT«»arfi5. fW»BB6 0 3ttff*»i l l 

ic, MtrflX-feRAMMttnjeMfP^fteos. -f 

[0 0 6 1] ^yry^^Stifc^r^y 5/a7-f>©* 

s*#*fcJtttSft*. :o*i^#Wll«li2 

0Sr^L-r*fflTLB4A»6tlfefeSlX5. 

ttSIE "1" tttt«6 0 74»6ffl*Sn«*^ 

r>aty Ht*6 0 8IHfcaH "1" (*tr>^t 
s/M KSixS. y-h 6 0 9(ittE*tf>akyh 

9 ^m^iltcT-9\t : t(0-m-±U9 9 6 1 OfcJ: 

**6ioi4, *7ir5/ br h m ux<D-n%w%ixm 

iBWS!86 0 3^W9iaS*l, ft **6 2 3 *rfr LTflt 
[0 0 6 2 ] ttE'<*«l«3K6 l 1 liWffi-ir u £ * 6 



1 OOHWJ* CPLW 1 1 7, 3rt 

12 2, ^tr>a7Kl/^l 2 KftCSttStl, 

owrK^, cpu2^t>(oy-Kfi^-si>'7^ h 

1 5«f#flt»Sn5. £0/<**|«S»6 1 1 
«5R*mL^-^«rCPU/<^l l 7teB2rfSIH 

17K^^t^^7K^^12 llcaWrf* 
ftJ8?> &^*y3i»fe0T-*&ti'**6 1 2£frL 
T«i£tp (ttr^^^) ^rtyv^7^;u 
j/'>a7^©7 K^<Il:ti/^?6 2 2 
Sr^tT*+j/^a^^CTAGSr»5itflH», 

✓<*1 2 2PW*Llo»#lltft7K^«:*^y5/ 
zl7 KU*'<* 1 2 lfcffiA^5m»fc£§rf?5 a 
SW0K6 1 1 tt±EjB«po*:ft©lftaottl^ 7*f h 

776 1 311 y-TJ-ti*^ 

yi/=L*>Y}) (U=l^tr>^7>fy) SrftSM 

y>3.ixy F y^Of f «-^ti|V^lHL*0»317 Ki^ 
[0 0 6 3] ***S/a9-f hftl$lH3gS6 1 4(1, 

[0 0 6 4] flt(E^^»JWS86 1 lJtt>^tyva7 
4 hWJW0i8 6 i4KJ:.5*J»rt8Sraay-K»(P& 
0*894 htttfsfc:#ttTttW+5. 

[0 0 6 5] CPU2H*t y^sftlWtffiBZT 
- 9 <n mm LS# OTSff S ft5 1 * . <SSi7 K 1/ ^ O-gd 
lcJ:-)T/TT$it5^VTix^^7 KV^Ciot^tJ' 

snfc^^tt^nwPBB^ i naotcpu^ 

1 1 7ic^^6>n5o ^^7K^^#^-SXfit#afcr 

^<^lBJ»®tt6 l 1(4, 5;*«cff5fc«7Ki';MC#jft 
SftS^ttP 1 * y ^ c/» i x> h y $<Dt~9 
erir 6 l 2 ^LTgSMWWt ^» ror- 
^Sc^ii^Si^Sr^^y *>a7-f ^if*i"5 s *tr> 



a7-( /Kli^T^g^T-^^^-^rUW 601!: 
?^gfS a l w |rLT*^v^*^CTAG£S8rU 
ogWtr/af^rw 6 o i3&»e>i|v^Sii5 

[0 0 6 6] C?U2frb**vi'>'?'5imt£miz7- 

left, ty hLfc*iry>a*^hyK^-^*#a 

^-T-f-^s/ hU= 7*f h*/V-*~ 

Kfcfc. fc*hLfcx>hyi^~*&t^fc1L * 
SB* *y^r :oW^-f-r-^yh 
UC4t+6»(Wa:ffbftv\ * ^ 3/ s * Uc4§£lc 
14. 7W My#*— yv'afc^-f/HMT 

!>-^»a*S:f73o 7"f h M>*£«::tt, 

[0 0 6 7] 7-^tr>a^P 6 BR AM*- K 
&IW K*#+5. RAM*— Kittr 

^^BlC-f^Sjif *- KTfc5 0 RAM*-KK*5^T 
^^yS/aX^HI 0-12 7 XV 2 5 6-3 8 314* 

2 8-2 5 5&T>'3 8 4-5 1 lST#7^Arn 

C k izt 9 ? i/su * * y LTffiiBT K^S 
H!Z»9a-C5»ff*-KT*5. RAM*-KJKW 

>r v $ * *- KttfflW wi;** 6 2 o ^>Bf tr 

$il5 8 RAM*-KTtWVTy^^*-KTt?iV> 
*§£{47 6 0 0RVf-^7W 6 0 114 

[00 6 8] $r>» p< * y O R AM««tt, 

S£**l34£K, OxTCOO 0000-0x7FFF FFFFIw^ y\t*ytf 

S*vCi*5. 0x141 eitftTffc^rtSrKefe-fs, 
[0 0 6 9] MBRAMMWNttM«P9IR6 0 511 R 

AMWttl^-fS^^AT^'fe^Bffi+ti/^a^ 



*y iLTO»W:lrW*itimpt4, «*.KBB9«zjS 
SftaJtJK, (5©rK^^O±f£6Jfs/hs2.a[3l)- 
s2„a[26]{w ioTOxTCSrttffl-f WW I N 

VI. 6AAryKy-hANDl^KltbiX"CV^5. 
El 9 |C*3 V *Ts2_a[ 13] -s2_a[5] ttflBgT K W * \z££ 
Hi 9 tTy h ^7^^7K^i% 
£*i* 0 7VHy-hANDl©ffl»iTHV'*lfyh 
s2_a[12]ttir ^?SEL1 lZ iotfOWfti^s 
3tft£*l3, -fcl/^^SEL10»Rn^BMm«6 
2'lK£oT$J®£ft$> P(t^6 2 1(iffl»^ 

httRAM*-Kfe»J&f5fc»OIW»bry h?*>5 a 
RAM*-KM&£Sil5i:, tH^SELl(l7y 
Ky-fAND10Hl*Sra«-f«. rvK^-hAN 
Dl^HJAtt, lSST KW*0±tt6 tTj/>s2.a[31]- 
s2 - a[26]#0x7C-Cfc5JMHCl«r»tttait "1" KSfl, 
ttlfil^-Cttttait "0" KSilft. Lfc#oT, RA 
M*— KTI4, E3&7 Kl"*fl>±ffi6 If y Fs2_a[3l]- 
s2_a[26]#Ox7C0#£|;:tt, 7K^7W6 0 0&t>' 
?-^7W 6 0 lttxyH) 1 2 8-2 5 5&tf 3 8 

4-5 1 y^y^^o^fctsna. «l 

ei^or K^^-en^vh y 0-12 7&t>'2 5 6-3 

8 3^W^>ry^^O*f&i:$H5o RAM*— 

Kfcjav^-r; rvKy-h and ioaj*»##tta« 

"l w Oi#l4, y-h6 0 9atF^IHWEIB6 11 

f-j'TW 6 0 1 WO* 1^*6 1 OftlK/WlMPBI 
^6 1 1(4, {SJir KU^(OaOO-»s2.a[23]-s2„a 
[14]ts2^a[4]-s2 - a[2]SrfflV>Tx-^r W 6 0 1^ 

-?7W 6 0 lfc»LT?V^9^ hftff 5 t*, 
7-Y hr-^B> CPU^H7Ht^#6l2 

6 1 2 0MflB? y - Kfc (Mlfc/«I|HPB»6 
1 1 #ME-»0fiST K U^s2,a[23]-s2.a[l4] is2 
.a[4]-s2.a[2]SrfflV^tf 5o 
[0 0 7 0] ttERAM*-KK»rf5?^AT^* 

B»W4r^-fe^-c*5^b, *tf>r*-fe*ttcpu/< 
^ii7tcpU2t coF.gTtTfcH^ r t ^<cs. 
^^tr^^^Peit RAM*-K*^S:*S4^xv^ 

RAM*#tt*MD**y7**;Mc»LT 
t4r-^*^y>^^*y 6^*^©E*«««rfflv^T 
*jRiL-C±E*+y^a»flFftff5rta5"C*5. R 
AMSmt^^a*^ lEOBWKItiH!, 

[0 0 7 1] S!i^yf^^-K^fi6 3 0 



I X(SS7 K \> * snictl 9 S X 5, W x lH9i:* S 
ft5*5lC, K«7 Kl"*0 2 5 tfy h@s2_a[25]>13 
If 2/ h is2_a[13]&ir * S E L 2 ± 93IJR-f 5 a 
ti^^^SEL2 ©ffiAttWER AM*- Kfctt/B L4 
V**£\ E»7 Kk^Os2.a[12j^s2.a[5] fc#fc-f V 

WWII* 6 2 lfc*oXM»Sft5. M»»#6 2 ltt 
IBM US?** 6 2 0 01 If? H^CfcMHtiSJl* 

tl/^^SEL2|i, s2„a[25]£igfttSo ^VTjy* 
K#JSSSftXV^4V>»^Ctt, s2_a[23]fcS« 
+5. ^VTy***-K#lf&$ft5i, s2_a[25}# 

***y$/*y*y<0JbEW, Ttt*©*«t»*4l5 

(0 0 7 2] 9912 I /OUW?««flS?a6 0 6 
tt, ^fflTLB4^e>^$^5feg^-v : #^l/ 
OU^#fll«Kll9aXf>itXV^5^y#*lw--S 
■f5*»Sr«3ei-5, fiP^>, ^-^oirytllCfc^X 
tt % BlOK«[«Sn5i5fc» *M7KV'*SBfcj3 
(tSOxlFOO 0000-OxlFFF FFFFft I /O W^** ffittfc: 
WUSXbiXXV^. I/Ot/^?B«ttt, MliZ3* 

y 6 icf * *i5 M W 1/ ^ * 6 2 o 0 £ b 4 u c?* * «f 

#m>»Tbna«w«rt*u cpu2offiffli/^ 

a - s/ h I- ttSIMMBUi u^*ot5ftu 

LX7^*^*nSttJtOU^?««T*5. I/O 
Utf**«tfttt«6 0 6tt, #$TLB4{::J:5i£ 

KsMfetTybMUl "1" (OxlF) x*5**«rflSt" 
5, I/0l/i?^^ffilH^O7^-fe^-CiS)5wfc#ttffi 
S*i5fc, «*6 2 4KJ:oX*ix#/«lMPEI*6 1 

mm® tetzr-fnMMjimtZkki*^ 

*fr5o :o^8»ttts #fflTLB4«rftLX'<* 
MM9B6 l lK**.bft**a7Ki/^«r«ffli - S. 
I0fc#<>, B2TftWLfc7^«HIMIH*4 0 5 
CTLBxy h y {ZtitlZmm (FLAGfc£S 
Hi) SrEttLXV^OX, I/Ol/^^ffi«Jlc#U 
XiEW*Bfrff5rfc#X*5. ifliSlc, $S7 
Kw*SW (•a>*y±07Ki/^3SIB) lc(E«7K 

t^aw ((E«>*y±^7Ku^sffl) hi/ou 



l/0U^^2IBK»LXtEtt*tt«rff 

5r.t^xf8 a 

[0 0 7 3] ft; *fr7TZ h*-KICfcl>XT-*^r 
tr/a^!) 6 icttff^ i l Str^LTfta*^- 
^fc7K^«*#W*Sh* rKi/^dfttt^? 
6 0 4iftLX<OTyt*T*-?§ 0 2fctt*Sti 
S 0 fit 1*^*6 1 2, 6 2 2fc#LXr 

-*7 W 6 0 l&tf7 FWW 6 OOCWjn 
8 e 7KWW600Mt^7W60 1H 
£0fg*ffl lT~tm%<Dit%$k 1 2 7Sr^LXir^7 

{0 0 7 4] (^tr>a^P) Eli ifctt*£ 

5tt, t©ttK±, 94 h'<y*/94 M*- 

^«Btr#LXV*v^A«:**ttt, X#W&1MttT- 

^^v^^y 6t»irwi:x*)8. rrxa, V 

[0 0 7 5] A^+yfa**!) 5tt**2 5 6jl<D 
*ty^7^>fe**1-5ft:»iO^*!>-fc^7W* 
tU :o^!IWWtt7KWW 5 00i 
f-^7W5 0lHi*Sft5. 
7-fVtt, <*a^v**KJ:oX«lrit4it5*-Vy-> 
a**' (7K^^) CTAG, *»tTyhVftff* 
tllc»a:Sil516«Oik*ISTSr*tp. *tj^->- 
#^CT'AGaU*ab p y h Vtt7 K^rW 5 0 0 
\Z % I S TttT-*7 5 o l icEt $ft3 c 

[0 0 7 6] IO***ty^a^*y6tt»KBHa 

^IRU>f>fy^^73^5 0 2^5o 4>T 
yl7,7 K^^ttWIPBBB 0 3d»&-feU^* 5 0 4% 
^LXtWftSttS, «»BH5 0 3tt«*»110A>6 
««*ll*fi87F^fcflr*lll 2 5i>6«»Sn5 

tta^-i^^^^ai-fi o 5 1 

RAM«WNSW»*ft5 0 5SV^ ^7^^- K 
»«*»5 3 0«rlliLTV^8. 
[0 0 7 7] ^^ry^^^tlfc^-y yya?'/^ 
tr>^^Jt«5 0 7 fcTJfC+5«a-<~^# 
^-ttt:fe$H8, ^o*a^— ^»*tt«**i2 5«r 
^LXA*TLB3A»fe«»Sft5 0 *irs/'>a*^i 

Ofct (^r^tyH > tfcttBSO 7*»6HJ»S 
H5*^y5/aty hft«-5 0 8tt»aflt "l" lw**l 
8o y-h 5 0 9tti(E*+2/->atyhtt*5 0 8;c 

^ e *t^>atyHwJ:oX^h 5 0 9«:aasn 
fcr^tt^-S*tl/^5 1 OlcioXiilRi 



14. Ji^-irj/ h7 Ku^O-»?rfijfflLTSjRft^2rJT 

[0 0 7 8] ttE/<XMPEM5 1 l.ttfltE*V'*?6 
lOOab*, CPU/U117, *+y*>»-f-:5"<* 
1 2 2, ^fr>aT K^^^l 2 1, fS-i^Hl 1 4 

*lc«ttSix. IK, *+s"!/3.fcyMtf-5 0 8, ft 

1 6a»6o«ar kv*, cpu2*»&©y-K 

B4§*tf7V h»*5 1 5««Klt&£Jl«. Z.<D/<Z® 
1 114, t^^5 1 0*»6>tHAS*t5*+y 
•>at y Hc««lt*ait9'-^*«*«1 14 HUH* 

feo^ar Ki^^fe^+yS'ar k^^i 2 ucta 

*#LT»&& (^^W7^) ft||p, **yv:x 

5 2 2%#LT*+yi'i*^CTAG£*i£tfttflfc 

[0 0 7 9] MB^<xMlpe3B5 l lCJ^MWl** 

©KltiL!f##»?fisn5i:, fiDBr K^OHBfc* 
ot^JJi^vfy^^r Kv^cioT^+yi'a 

14, **TLB3 3l»6«f»S*l5*a'<-S?**itt;tt 

fig « i • oateica** s/->a 1 5/ \ i an, c«7 k 
fltttfov^-KOTWaJiaAsns. ssajsnfc 

7*-*tt/<Al»PH*6 1 ifcj:0tt*l*l 14£r#L 
TCFU2IC^tfen<5. ^^TKU^-SXttS 
&tfy hVtfttSft "0" ^tr/a^irS 

n, ^^mipbiss i ii4. £;nc«a*a7 Ki"*fc 

Sr-fe V9 9 5 J. 2 %m LTSE^iitfo Ifcr-* 
R*i£*ttf£&**y->a7,</ui:#-t-5. ^r>i 
74MZ£^X&Wl7 ! -9iW-97 V4 5 0 1 life 

ail "1" (CUT. tl'^? 5 2 2^Lt^y/a 
J/CTAGfcJESfU CPU2t£.B<ef f -^*fiS 
it5= CPU2«5^7xj/f-|^tTA^7'f H4& 

hy^**t r>a^*p s^tjivaj^nTt), 9t 

[0 0 8 0] ^^+j/->a>*y 5 t,±fB^«ORA 
M^-K&tMVry:}'**- K£#t5, RAM*— 
K*»36S*l5fc, r-^TW 50l©^5 RAM 
tL-r7>^^7^ir^^ggKin2) : RAM*- KK 
JiO-*+y>ax>h y 0~6 3&IH 2 8~1 9 1 



y 64~12 7&T>'1 92~2 5 5 t^tf? > ? A7 9 

Kttwipus?^^ 520 osngoMiptf ? hmmm 

T?4^*&tir Kv*r wsvr-^r u-r 5 o 1 14 

[0 0 8 1] <l^r>i«J S(0RAMg«»4, 
7 f -?7 , o-fe v f 1 <0{K=®7 Kl^SISJ&Srt 08 l£{5J 
^cFn^lllC, 0x7C00 0000~0x7FFF FFFFKvy KV^ 

snxv^„ 

[008 2] MBRAM|(«|f««lfP9«S 0 5 14, R 
* y t LTWSf^t *0|»attBI9 

1 hTfit^rns. mf*-Kottj£ii«ipi^57^ 

^52001 tfy HCic-Cft^Sn, StStfyhOffi 
tt*HWt*5 2 l!tJ:oTRAMfttttt£MtP¥B5 0 

sics-x&ns. RAM*-K#*iBt*ixfct#» cs 

7 KV^<0±{il 6 f y h^0x7CcO^-KI4, 7 K^* 
7K S 0 QRV?-?7l"( 5 0 lftiyHI 6 4~ 
1 2 7&tf 1 9 2~2 5 5©ffl*fe4W V^y ? *<0tt& 

t sn5o *n#fl-©7 Ku^Ttt*v h y o~6 3& 

VI 2 8~1 9 lOSW&JW ^-ry£*<D*f#li$n 
5. RAM*-KI-*5V>T, 7***7 KU*#RAM 
«*TNb5&6>. y- h 5 0 9at>'/<^$tJSl[HlK5 1 1 
l4^f^y>atyHf-§-5 0 8^^^U -fel^^^5 

1 0RV'<X%im®®S 1 Itt7-?7W50 l*»fe 

3 2 try h%GLV<D7 yfj* y - K*f«t1-*. 

[00 8 3] ttERAM*-Ktefctt3?i'/A7*"fe 

^i4, fiaaiBifrytry/snfcRAMaJdEK^i-s 

B»fl&47^1r^r*5a»«», -t07^-fe^l4lt^i»l 
14tCPU2t ©KT'fTtJnS i t Kfc5. ^<&=¥+ 
y>a^*y 5t4RAM*-K*K5£SnrV"54&^lC 
t, RAM««£il^O>*yr*-fe^«J:3*LTti^^ 

[0 0 8 4] JWB^^ry^^-WSe^ftSao 
(4, ^rtyv'a7^>SrS^1-5fi!S7KV'^Otry f 

LT{E3S7KW^S?ffllwfijyar5. ^<0!ia{4lll9i: 

t y ->a y * y 5 fc fe-Y >T y ^ X©ffifi^5 

ltTy KT&^fnS. 

2 llrioT»$na, M»«»5 2 IttWPH?* 

^5 2 0©ify nciscfcttatttsn, -to 1 try 

M4W>ry^^*- K«r»JE+*fc»OW»K' y 

-f>ry^^*-K^^$n5>, <giS7KW 
^©2 5tryhSAWi'7 ? y^^<-fflV^n5fcJ?), 3 



Kttic 2 * x>< ir jx h r y vr r -f y left ? 1 1 #-e# 

So 

[ 0 0 8 6 J ir/W7r^ h*- Kfcfc^TA*** 

y$/»**y5*ctt{i*Bi 1 9Sr^LT*a*7 ? -#' 

0 4 £#IX<< 0 2lc^Sti 
5c *a*T-#tt'fel'* , *5 1 2, 522£#LXr 
-?7W50 l£l>'7 KWK 5 0 OfcflWSSJX 
So 7 K^r W 5 0 0Sfff-?7 W 5 0 1 i>6 

7*hHB9K:*;tML«. 
[0 0 8 7] C-fe/v^T 1 ^ NUB] Ell 2l:iit;U7f 
* hSB9 0;fpy*EI#SSft*. w<Dir^7r^h 
®2§9H, T*hK£®S§9 0 0TT*hT-*£#If2 
&£TLB3, ftfflTLB4, A**tr>.a^!l5 

##TLB*i|£0SS9O3, */8TLB*iJ£ 
(H3S9 0 4, y>a«jei3B9 0 5£tfr-* 

®&9 0 3-9 0 6f4Wx.K*f«?+5*i4*^-^ ttt 

x^9 0 7l:»^ii, /«MWBB9 0 8fctfLTC 

PU2fcJ:oT5-K^IBfc*h». 

10 0 8 8] kftftlvyTX h(0jg|ftttCPU2^e>(0 
B*i l 2iwJ:oTiBtt*iJ^S89 0 9 * 
/u^f^OfiBtfB^SftSi:, iE» i PJ3tSK9 0 9 
Ii^r-hv^y9 l 0£&»jLXt* HfcffOfcftO 
MBt^^feBKBDSEI-. r*h»J®[s]&9 0 0tt 
tOBBt-f^/WClBBLT, ft£TLB3, ftfflTL 
B4 % 5Stff-^tr>a^ 
*y 6^0*a*f-W ^^tKHlLt^^^SriBBU 
A^TLBflJEHB9 0 3, #/8TLBW£®B 9 0 
4, A**tyi/a«*SB9 0 5&U c 9 s -^*+^>' 
afl3eBB9 0 6OflJE»^*M»r«. lHOflSB 
*#CPU2fcB#a*Jh,fc», MfrlsifS9 1 HCio 
XWki'i/x* 9 0 7#&MNUcXfr&*t. 
#*B*TB9aSft5. ir/W7rxhO?rrtt*T~ 

hvvy9 1 0<OttJ*|C$<5V>TT^ h^T*»J«lE]gg9 

1 2#«tU 1 1 3ICXCPU 2(cfi 
•To ^^httSSB9 0 0^#-*-S»a*f f -? J ? , »5i 
*r K^ftifoy^hftttORJttt, B*i l 2Sr^ 
LTMflSit8i'i?**Rl£GlB9 l 3«?5. 

[0 0 8 9] (f-^MI^7A) H 1 3 lCtt±IET 

niJWts^-y^-rm'«J (d 

RAM) t i 2I1DRAM1 llcft-f57Kl<'*^'^?■ 



tt, 13ttSRAMT*5. SRAM13H7^7*D 

StlSo 1 4tt7^7'Dtj/f 1O0S (Operating 
System) ftif«:«#+*ROMT*8. 15ttM]Qgft 

7r 1 g^Bvtftv^BfttKBSBlPBaHBSrB*. 
»BM»fc»«HtP*ff5. 2 1BBBHB* 2 2ttft 

[0 0 90] flftfSDRAM 1 1 * SRAM13&l>*RO 
Ml4ftiftt^-*:/P*y*l0ftB**9*«rt 
U ^BBBBB l 6 BftB* * y OIUMEBfc LT« 
ffl$nSo r KV^Sft^-^BWttfSRAMX» 
DRAM£JlM$*t5o 

[00 9 1] [^-^^n-fcytOBttffi K±ttBL 

(TLB) 3, 4*f r -*JBiA*J8fc£tf, T-^ffl 
(07 Yv*Wfc*y7 7 *\z\Mb*RQT Ki/^gSHff 
fltttBS*, ^ffl(D7K^»v77 3T» 
5*fc*Ufcfc#B, SSfcftr Ki/^BB»«*f-^ 

x, A^fflor K^B«^<j/77 3T-a»5^Sr4C 
fettitt, Bfcft7Ki'***fl«ft*-*/B07Ki' 
*£jft'<3'77 4j&>fcSt>atf0T, k 
{Hj^-gpcor Ki/*BSUKB& 

[009 2] +ty^>^il5, 6<&-B0Sttfftt 

y 6JUflft£**yv':*** , J 5<i0RAMfflactt7>y 
A7?i<:*$ft, S*0*ty?/a^^5 5, 6<O»0 
©BB-CttlBBB^ffbftS^t y v"***y i LX 
BffS*i54»6>, tfK7***0BBfcfc#Bfc+5Br 

6*5 lit, ftJafflv^^^&t) ^ r-^ r ?r :3 r^^/v'^ 
y*ys, 6lc«*b*Tl8<l:fc«)H*«rBfi-C#, 

[0 0 9 3] ^fy^^^yS, 6 07-* 

So rnidd:^, y05-fytf>«Rfcffi 
ST K 1/ ± 0 ±ffi(PJl^ tf 7 h SrS^Wlcffl ^5 w t 

>^ey 5r-t 2/ hry^rf^^fr^^y fc t 
ta«T* So 

[0 0 9 4] fe!7 K^aH^<SfflTKU^aBd»6 



Bx> h 9ft*-i/lz1ft&79tx¥tt>1lti£i'Z9kU 

*8«*ttfB©*B*Bfc*^^S»^^»+5 
7*i?*<t£W£-f6 c Lt#?9T, I/OV^S 

[0 0 9 5] mTLB4<D*>Y})& % ^St-** 
+ r>a^!) 6Mtt,T7-< MA—Xtt^ Ms/ 

6 1 435W-«t*tr>a7^ h*-Klfy hW 
"rMMKL-C** hO*HP»Btr*S+5. 

»y*9ortBtt«t-»s*i«# % ft»**y7** 

*#*<45. 7^ My**- KfcfcvnctttttM* 
9 7***tt*4<4a#, 

*5tOrt»#T-aicSft5«IB*1WEU WW* 

ya^5 fc fcO-Ktt«rBoct#-C*4 
<45:t#fci, ^-sHMfcT?* h**-*-KX 
»7* My**-KfcStt^B^*5*»&* ^tr> 

a y * y t * y o-jrtei r?±xm& t oho* 
Ifc#"TBfc4S. 

[0 0 9 6] LfctfoT, iEr-^B-fcylMSrS 

•©AlcJavN-c, B*©*4ofcB^05/^yA^Bi6 

[0 0 9 7] »±*BB#KJ:oT4**i«:BWftSIB 

t*ft3k£)-m4<, *0BSfcBKL4v*BBW3 
v^S*«^BT*5rttt»5*T?t>4V\ 
[0 0 9 8] Mxil ^TLB^fflTLBtt^VU 

**m-rz>zk#mxhz>. *fc, #*TLB»K 

Sffl *ttoi^7T* hflfcfctO^-^/^ttWflfcL 
4<Tt)i<, y-HB»«McioT*fflft-rSwtt 

y b4if©S90B» i e^a-^«rBiL«rfc1)^ffi"e* 

Or 

[0 0 9 9] 

*B(c«v^TB*SiiSBB«>3tftB 

[0 10 0] -f4*>*>, fft£ffltf>7 Kl/^»^77 



Kv^BBBB*»fl+5«*KJt-<-c, r Kv**B 

»#©*ans«r«am*5. rtiiw±oT^*yr*ir 

[0 10 1] f-^^yv/a^^y^^tS/^ 

ICU BOOEBBB-CBBBttBKiS^+y^ap* 
*y»f^«riJBKl-5a»6, tffc7***0*aHfcfc& 
5 > 1-5BSBO A*^-* *r*fc*+ y****!) fc 

'>a^*yfcB*6*T*J<fct«)R*SrB£-et, r 

[0 10 2] r-^tr^^K^tr^ 
y*ytt-f >TyfX7Y\s*<nftfe\!y 
5:t«t5fcfc, *£47Ki'*aHtilc*+y-> 
ay*5ft»Bt-C«e5-fca s PrBI-49, r-*ffiS 

BK0ffl±iw*JM- 5 r t So 

[0 10 3] »BT Kw*ffiBfcfiB7Ki'*ffiB*»& 
I/OU^*B««r^ytry^1-a^fctJ:!), I/ 

0 * SHtetf LT t EttftB SrtT 5 r. i 

So 

[0 10 4] ^-iflMrc?* h^A^t-Kfc^-f h 
itttt**»0-Kttfc7*1r*B*fc0H««\ 
S6lc45« 

[BB0BV4HR] 

[01] *wfi<o~m&%%T-?7*±yi'<n7*y 
*0Tfco o 

[02] *«TLBO~W«r»"f^ciy#B"CJi>5. 
[0 3] ^^X«ltfc5 0 
[04] A^TLB<D-M^1 _ 7 f Oy*0Tfoo e 
[05] **7*"fe^^*rt*7K^^*IWaiO*B 

[06] TLB§^teJ*+5«*WaBO«B«:»t7n 

[0 7] 7 f -**^j/i/a.p«*!>o-WSrSi"^oy* 
0T&Oo 

[08] <Sffli7K^2H07KU^y^"X?*5o 
[09] RAMBWWttMW^BatK-f >^y*^*- 
KB««kO-B«r*t^B y#BT*8. 
[010] «a7Kv^ffiM07K^^y^-C!*)5o 
[011] ^Hy^^ ; t!i^«^t7'D^ 

[012] ir^77-^h[ll2S©~WS:^1"7 f n ; /^0*c 
<fc5 0 

[013] HiOfW^n-fcyf-grS/B L/cr-^M 
Ws*r AO~0fl£^T7'p y*H"e*>5, 

1 T~*7 # D-t^t 



2 CPU 

3 ft^TLB / 
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